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I^t P bo the random point. Through /'draw HG perpendicular to 
A. Let OA—a, GP=x, lIIOA=0^ area circle re- 

<luired=j/>/**=^(a:«+a«cos=<0- An element of the 

circle at P, is aAaOdddx. The limits of ft are and 2jr; 
of a-, 6 and fflsin6'=a!'. A=averagfe area. 




»!» /•x' 

I asmOdVdm 

<l J 

= 4^ J „ J « (a;' + «*co8' <^)sin#rf#rf«=p-J ^ (sin' #+3cos« (f)sin* ed0= ~^. 

n. Solution by til* PROPOSER. 
Let 0/*=«; then the average area of the circle whose diameter is OP, 

becomes A= I I {inx*)xdOdx'i- I j xdOdx=\nr^. 

Professur Zerr mrnisbed Ave different solutions of this problem; Professor Matz seven and Mr. 
Dolman three. 



MISCELLANEOUS. 



Cosduetod by J. M ■ OOLAW, Moniony, 7». All eo&tribntions to this d«p»rtm«nt ihevld bo mt to bin. 



SOLUTIOHS OF PROBLEMS. 



16. Propoioi by SAMUBR HART WRIGHT, MD-, lI.A.,Pb.D.. Poim T»b. Y»t«i Co., Now York. 

Required the illuminated area of the Moon's disc when f through its first 
quarter of 60° of longitude east of the Sun, the Earth and Moon Ijeing at their mean 
distances. 

n. SolntioB by G. B. M . ZERR, A. M., Prineiptl of Higb Sohool, Stnotra. Tirnnit, tad tb« 
PROPOSER. 

A rigorous solution of this problem would present many difiSculties. 
In the first place, the surface of the Moon is more than half illuminated; in the 
second, no observer sees half of the Moon's surface at one time, in the third, 
the mean distance of the Sun is known within a quarter million miles. 

In the following solution we will assume half the Moon's surface 
illuminated, and half of its Surface as presented to an observer at one time. 
Also we will take the Sun's parallax 8. "81 and hence, his mean distance 
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as 1493200(K) kilometers, and the Moon's mean distance as 38^-000 kilometers. 

Let S, M, jE", be the centres of the Sun, 

Moon, and Earth respectively. Let ^M=l, then 

aS^=388.854, also lMES=%Q°. 

From Trijfonometry we get 

EM-^ ESi ES- EM'^ tani(ZJ!f -S+ ESM) 
'.\xa\{EM8-E8M) 

389.864:387.854=tan60'^:tani(Zilf>S'-^*S'jr). 
. •. \{EM8-ESM) = 59'^52 ' 20", 

.-. Z^i/"^=119°52'20". 
Now since EM is perpendicular to the 
plane N' BNP\ and Jf<S' is perpendicular to the 
plane N' GNP, /-P'JO'=180°-119=52''20"=«60°7'40"=«'. 

Let rssradius of the Moon, then MP the semi-conjugate diameter of 
the ellipse iV^'6'iVT=rcos6'. 

Areaof bright crescent iV'/WP'iV^' = area of semi-ellipse NMNPN' 
subtracted from semi-circle JV'JfPJV '; area semi-circle=iwr*, 

area semi ellipse=i7r?'*cos^; and area crescent=i7r?''(l— cos(')='2509(>5?rr 
=1 of the disc nearly. In the above solution we have regarded the observer 
as being at the centre of the earth. 

18. Tale Senior Prise Problem. Contributed by H. A. NEWTON, LL D., Prcfeswr of Mathemat- 
ioa, Tale College, Hew Haven, Conneotiout. 

The axis of two right cylinders whose bases are circles of 4 and 6 Inchps 
radius respectively, intersect at right angles; compute to four decimal places the 
lengths of the curves of intersection of the two surfaces. 

Solution by 0. B- H. ZERR, A. M., Principal of Higli Sehool, Stannton, Virginia- 
Let a;* +y*= 36, be the equation to the cylinder with base radius fl 
inches. 

«' -l-3'=16, the equation to the cylinder with base radius 4 inches. 

Then^=- "' "^^ 



■•• ^- /J '- (ir- (I)' P^'- /{ p:^SiW } *<"• 

( (36— a!*)!!©— a-*) ' 
Let ir=4sin^. 

Then 4 s =16 H j p:^\ *rf^=16 p j i^^^ [ *^^, -here .=|. 
Jo(9— 48m*6'! J ( 1— 6'sm*6' ) 

Expanding we get 

4 s =16 p(l-|-|sin«6'_,Ssin*6'-,iAsin''6'-/T,Visin»6'-jHTsin"'^ 
- , \nh sin' ^^-tifWtV J sini * ff- . . . . )dO. 



